For the SB-Linear-Collider project (SBLC) at DESY a redesign of the damping ring has been performed, mainly in order to optimise the dynamic aperture. The lattice of the proposed damping ring has a DBA structure, similar to the 3rd generation light sources ESRF, APS and SPRING-8. The damping ring is build up with 6 superperiods. The straight sections between these periods are used for the injection, ejection and rf-cavities. In turn, each superperiod consists of 6 DBA cells. The straight sections of these cells are used for the installation of the wigglers, which are needed for the damping. m . rad and cy,0 = 7.6.
INTRODUCTION

General
High luminosity in linear colliders can only be reached by damping the beam in a so called damping ring before it is accelerated to high energies. For the S-Band-LinearCollider project (SBLC) at DESY [l] the beam has to be damped to normalised emittances c~,~ < 5 m rad and < 2.5 m rad within a time of 19.6 ms corresponding to the repetition frequency of 50 Hz. Ac- cording to the pulse structure within the linacs (2 pus) the circumference of the damping ring has to be larger than 600 m. The current within one pulse should be 300 mA. In order to reach these parameters the damping ring must have a sufficient dynamic aperture for the injection process and a sufficient lifetime. To meet the requirements on the damping time, damping wigglers have to be introduced. Conventionally, such a ring is realized by a racetrack structure [2] [3][4]: two arcs with bends and two long straight sections that accommodate the damping wigglers, injection, extraction and the RF-system. In such a scheme the dynamic aperture is drastically reduced by introducing the long straight sections for the damping wigglers.
In comparison to these design the 3rd generation light sources like ESRF, APS, ALS, ELE'ITRA[S] etc., have a relatively large dynamic aperture. Investigations at these projects have shown that the installation of insertion devices doesn't reduce the dynamic aperture very much.
Damping Ring Requirements
The damping of the emittance within a storage ring is, where Ef is the final emittance, &inj that one of the injected beam and ceqU is the equilibrium emittance of the damping ring. TD is the damping time of the ring and t is the accumulation time within the ring, t = 19.6 ms.
The evaluation of Eq. (1) gives for the damping ring the following requirements:
Here, an emittance dilution budget of 25% from the damping ring to the IP is taken into account. The energy of the damping ring should be in the range between 2.5 and 3.5 GeV. At an energy of 3 GeV the normalised emittance this value will be damped within 3.5 ms down to 1.8 mm.
We assume that an aperture of 3 cx,inj = 15 mm should be enough for the positron damping ring, resulting in an acceptance of 20 ... 30 I T . mm mrad.
LATTICE
Lattice of the base ring
We took as the base of the redesign the lattice of the ESRF[6] and performed the following alterations: 1) Reduction of the circumference from 880 m to 660 m; 2) Decreasing the radius of curvature of the bending magnets in order to enhance the damping; and 3) Changing of the deflection angle from 5.625 degree to 5.0 degree in order to reduce the emittance and increase the number of straight sections from 32 to 36. 
Introduction of damping wigglers
Six straight sections are needed for injection, extraction and the rf-system. With an equal distribution of them around the ring we have a sixfold symmetry. The length of a straight section -from quadrupole to quadrupole -is 6 m.
With 5 m long wigglers an overall length of 150 m of wigglers can be installed. The maximum magnetic field within the wiggler has been set to 2.0 T and the period length to 0.2 m. The wigglers have an effect on the damping time, the energy spread and the emittance. The emittance is reduced five-fold, the damping time by a factor of 7.5 and the energy spread increases by 3.1. Including the wigglers the ring has the following parameters: 
Damping Ring Layout
The schematic layout of the SBLC-DR is presented in Fig. 1 . The DR has a sixfold symmetry and each superperiod consists of five unit cells with two matching sections. The unit cells are the normal DBA-structures with a damping wiggler in the straight section. The matching sections are the places for the injection, ejection and the rf-system. The lattice functions of the superperiod are presented in Fig. 2 . 
ALIGNMENT TOLERANCES AND THE VERTICAL EMITTANCE
The vertical equilibrium emittance is essentially determined by the magnet and beam position monitor (BPM) alignment tolerances and by the orbit correction procedures applied. We used the PETROS computer code to simulate alignment errors and orbit correction procedures. Assuming rms magnet and BPM position tolerances of 50 p m , the MICADO algorithm is applied in several iterations until the quality of the orbit does not improve anymore. From 10 different random seeds of errors we obtain an average vertical normalised emittance of (1.0 f 0.9)10-7 m . rad.
So the required emittance could just be achieved with the assumed tolerances and standard correction techniques.
RI!-SYSTEM
The layout of the RF-System is determined by the radiation loss per turn U0 and the required energy acceptance. For the SBLC-DR U0 = 3.95 MeV (including the damping wigglers) and the energy acceptance ( A E / E ) R F should be at least 10 times the energy spread. With an overvoltage factor q = 2 the energy acceptance is 7.2%. There has to be installed an overall voltage of 7.9 MV with a beam power of &am = 1.2 MW. The number of cavities is determined by the power which can be fed through the input coupler. Currently, both normal or superconducting cavities are being considered. For the ELETTRA normal conducting cavity [7] as well as the HERA superconducting one [8] it is around 110 kW. Hence overall 10 to 12 cavities have to be installed. The CESR superconducting cavity The bunch length is then, with U E / E = 2.2.
INSTABILITIES
Single Bunch Instabilities
The microwave instability, sometimes referred to as turbulent bunch lengthening, causes an increase in both the momentum spread and the bunch length of a bunched beam.
With I,,,, = 0.8 mA per bunch, a= 1.64 . 
Multibunch Instabilities
With 333 stored bunches and a total current of 300 mA, multibunch instabilities are of concern. Stability is guaranteed if (l/q) < ( 1 /~~) . 1/711 is the growth rate of the longitudinal coupling bunch instability and T~ is the damping time of the synchrotron oscillations. Taking a shunt impedance of R,II = 200 kR (which is typical for a normal conducting cavity) results in a maximum current of 136 mA. The shunt impedances of the HOM's within a CESR superconducting cavity are in the range of 0.1-0.7 kR, leading to an instability threshold of I > 380 mA.
Hence the coupled bunch instability are of no importance when using superconducting cavities.
There are coupled bunch instabilities in the transverse direction, too. For a transverse impedance of RI = l l MR/m (which is typical for a normal conducting cavity) the maximum stored beam within the DR is 4.0 mA. The transverse impedances of the CESR-SC-cavity are smaller than 0.025 MR/m leading to a threshold current of 1760 mA. In this case, however, other contributions to the impedance (in particular the resistive wall impedance) may become dominant. Whether or not a feedback system is required, must be determined by more detailed investigations. In any case it should be noted that the issue of multibunch instabilities is significantly relaxed compared to the B-factory rings presently under construction at SLAC and KEK.
